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Background: In China, there was a pressing need to establish a governmental agency to oversee the organizations
that provide public health and medical services. The Chinese Health Inspection Authority (HIA), a relatively
independent organization functioning at each administrative level (provincial, municipal, and county), was
mandated to conduct 11 health inspection functions to maintain efficient public health and medical services. These
functions include issuing health permit, conducting health supervision and inspection, health testing and
evaluation, case investigation, complaint handling, managing public health crisis, monitoring and safeguarding
public health at major public events, enforcing supervision and inspection compliance, public health education,
information management, and team training and management. Since the reform of the health inspection system
by the Ministry of Health in 2000, the HIA underwent a series of changes and transitions. This study aimed to
describe and assess the five factors that were considered to be important for meeting service delivery objectives of
the HIA in the People’s Republic of China.
Methods: A total of 604 HIAs, sampled across three geographical regions of China at three administrative levels,
participated in a cross-sectional survey conducted in 2013. Descriptive statistics were used to analyze the status of
mandated operations, manpower, revenue and expenditures, and institutional infrastructure. Differences in these
characteristics across the geographical regions and administrative levels were compared.
Results: On average, the HIAs had not fully implemented the 11 mandated functions at any administrative levels.
Governmental financial allocations were the main sources of revenue. Three primary personnel employment models
coexisted and most employed the quasi-civil service employment model. The institutional infrastructure did not
meet governmental mandated standards with respect to building area or the number and types of equipment
available to conduct key functions.
Conclusions: In 2012, the majority of the HIAs in China at the provincial, municipal, and county levels did not meet
the mandated requirements, although positive indications toward meeting these requirements were observed. It is
necessary for the government to pay more attention to institutional resources (buildings, equipment, and the level
of the staff’s educational attainment) and ensure that the HIAs can meet their service delivery objectives.
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Health inspection in China
Health inspection has become more important to the
public in mainland China as its awareness of preventive
healthcare has grown [1]. In China, health inspection
[2–5], means “health regulation,” which is a specific
term for the governmental management of national pub-
lic health affairs to maintain the orderliness and quality
of public health and medical services for the protection
of the people’s health [6]. The Health Inspection Author-
ity (HIA) is a specific governmental organization within
the Health Inspection Institution (HII) that was estab-
lished to meet and enforce mandated health inspection
functions. The health inspectors of the HIA and other
organizations or individual contractors authorized by
laws and regulations, are responsible for all of the activ-
ities of health inspection. Their authorization derives
from a series of laws and regulations such as Law of the
People’s Republic of China on the Prevention and Treat-
ment of Infectious Diseases, Law of the People’s Republic
of China on Prevention and Control of Occupational Dis-
eases, Law of the People’s Republic of China on Medical
Practitioners, Law of the People’s Republic of China on
Blood Donation, Regulation on Hygienic Management in
Public Venues, and Regulation on Medical Institutions.
When specific laws and regulations are violated, or when
there are threats to people’s health that originate from
public health activities, these officials and staff investigate
matters of legal liability.
History and function of the Health Inspection Institution
in China
Almost 30 years after establishment of the People’s Repub-
lic of China in 1949, the Epidemic Prevention Station
(EPS) took responsibility for the administrative manage-
ment, including the provision of technical services and de-
veloping governance, for China’s public health. This EPS
was abolished during the Cultural Revolution [7, 8]. From
then until 1995, the Food Hygiene Law [9], the legal fore-
runner of today’s health inspection system, mandated
health inspection as a responsibility of the Ministry of
Health (MoH). In the early 1990s, the HIA gradually
emerged nationwide to attend to a myriad of the health in-
spection issues and provide chargeable technical services
and advice. For example, part of the original EPS charged
hospitals, food preparation producers, and other health fa-
cilities or individuals for services rendered.
In 2000, the MoH issued the Opinions on Health In-
spection System Reform [10], which commenced the gov-
ernment’s formal reforms of the health inspection system.
In those reforms, the original functions of the EPS were
reintroduced and reorganized into the Chinese Center for
Disease Control and Prevention (CDC) and the HII. These
two organizations fall under the administrative jurisdictionof the National Health and Family Planning Commission
(NHFPC), which replaced the MoH in 2012. The develop-
ment and progress of the CDC was comprehensively doc-
umented by Hipgrave in 2011 [8]. At the national level,
the HII has two branches - the Health and Family Plan-
ning Commission Comprehensive Supervision Bureau
(HFPCCSB) and Health and Family Planning Commission
and Family Planning Supervision Center HFPCFPSC
(Fig. 1). At the provincial, municipal and county levels, the
HII was organizationally structured into the Health In-
spection Department (HID) and the HIA. In some smaller
provinces, municipalities and counties, HID and HIA are
combined as one entity and report to the HFPC (Fig. 1).
The division of responsibilities of these HID and HIA
have a complex operational framework and reporting
chain. Whilst the HID and the HIA belong to the HFPC
management on the organizational chart, they are oper-
ationally different. The HID is a department within the
HFPC and its employees are civil servants who report
and are accountable to the HFPC. The HIA on the other
hand is a semi-independent agency that employs a com-
bination of civil servants and independent contractors to
conduct health inspection and ensure compliance with
health laws.
The Opinions on the Health Inspection System Re-
form clearly required that the HII employs hierarchical
management at the central, provincial, municipal, and
county levels [11]. Thus, as Fig. 1 illustrates, the frame-
work of the Chinese health inspection system consists of
the HIIs at four administrative levels [12]. The HIA at
all administrative levels is responsible for executing the
health laws and regulations that concern the inspection
of public health and medical services, specifically regard-
ing issues of infectious disease control, quality of drink-
ing water, health supervision of hospitals, schools, and
public venues such as hospitality, food preparation,
sports facilities, and entertainment facilities. At each ad-
ministrative level, the 11 mandated functions were: (1) is-
suing health administrative permit, (2) health supervision
and inspection, (3) health testing and evaluation, (4) case
investigation, (5) complaint handling, (6) managing public
health crisis (e.g. infectious disease), (7) monitoring and
safeguarding public health at major public events, (8) en-
forcing supervision and inspection compliance, (9) public
health education, (10) information management of health
supervision, and (11) health supervision team training and
management.
New opportunities and challenges for the Health
Inspection Authority
In response to the outbreak of Severe Acute Respiratory
Syndrome (SARS) in 2002 and 2003, the Chinese gov-
ernment focused on strengthening her public healthcare
system. The SARS outbreak provided China with a rare
Fig. 1 The health inspection system in the People’s Republic of China
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system and, over the past decade, the number of HIA
has gradually increased. Whilst new opportunities exist
for reforming and strengthening her health inspection
systems, cultural, historical, economic and a deeply com-
plex reporting system are challenges to the reforms. For
example, although the HIA is affiliated with the HFPC,
it has independent financing. The HIA is legally respon-
sible for enforcing the completion of tasks that fulfill the
health inspection functions, but its power is limited to
carrying out directives issued by the HFPC, which is not
responsible for law enforcement [13]. Thus, the HIA
faces restrictive barriers to becoming an independent
regulator [14]. Although the health inspection system is
still in development and transition, China has built a
relatively independent HIA within it to oversee public
health and medical services. Its primary functions are
the protection of the people’s health, the promotion of
social stability, and the advancement of national devel-
opment. However, scant research has examined the sta-
tus of China’s HIA across her different regions and
administrative levels. For example, it is presently un-
known whether the municipal institutional facilities have
satisfied relevant legal and mandatory requirements im-
posed at the national level or whether the amount of
equipment available at the county-level institutional fa-
cilities meets institutional needs. Therefore, the two ob-
jectives of this study were to: (1) describe and contrast
the characteristics of the HIAs at the provincial,municipal, and county levels by region across China and
(2) identify problems in the HIA and offer recommenda-
tions for resolving them. This study investigated the sta-
tus of implementation of the HIA’s functions, manpower,
revenue sources and expenditures, and building areas and
equipment (infrastructure) available at the provincial, mu-
nicipal, and county levels across China. The discussion
considers the problems encountered by the HIA facilities
and provides policy recommendations for China’s HIA.Methods
This study was commissioned by the Bureau of Food
Safety and Health Inspection within the NHFPC. The
overall aim was to investigate of the status of the HIA
nationwide and to obtain recommendations for further
growth and development of the HIA. Three administrative
levels of the HIA were examined: provincial, municipal,
and county. This study was undertaken by the Department
of Health Law and Health Inspection, School of Public
Health, Fudan University, Shanghai.Sampling design
The sampling frame was 32 provincial, 344 municipal
and 2788 county-level HIAs from which a sample con-
sisting of 660 HIAs (32 provincial, 148 municipal, and
480 county-level HIAs) was selected. The sample at the
provincial level was drawn from census data. There were
32 provincial HIAs in the population, excluding Hong
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ministrative Region, and Taiwan province.
The samples at the municipal and county levels were
derived using a systematic sampling methodology [15].
The sampling frames consisted of 344 HIAs at the muni-
cipal level and 2788 HIAs at the county level. A total of
148 municipal and 480 county HIA were selected which
constituted 43.0 % and 17.0 % of the populations of the
HIAs, respectively. One provincial (3 %), eight municipal
(5.4 %), and 47 county (9.8 %) HIAs declined to partici-
pate in the survey. Thus, the final sample consisted of 604
HIAs (31 provincial, 140 municipal, and 433 county
HIAs). The response rate of the three samples was 91.5 %.
Questionnaire
The questionnaire, with the intention to gather basic in-
formation on the HIAs at all administrative levels and
across all different regions, was developed by the re-
searchers (GC and SM) from the Department of Health
Law and Health Inspection, School of Public Health,
Fudan University, Shanghai.
This questionnaire went through several iterations based
on input from experts and governmental officials in the
field of health inspection. The questions were organized
into 16 sections for the respondents at the provincial level.
The municipal and county level questionnaires consisted
of those 16 sections plus a supplementary section request-
ing information regarding strategies that had been imple-
mented to improve the capacities of the HIA.
The 16 sections requested information on: (1) the phys-
ical building environment of the institution, (2) the final
report on the construction and development of the institu-
tional facility, (3) manpower, (4) revenue, (5) building area,
(6) equipment available, (7) the facility’s capacity to man-
age and respond to public health crises (e.g. SARS), (8) the
facility’s ability to monitor and safeguard public health at
major public events, (9) mandated functions of the facility,
(10) the health inspection administrative counterpart, (11)
suggestions for the development of the HIA, (12) external
supporting organizations engaged in health inspection,
(13) number of health inspection assistants, (14) any ex-
ternal audits conducted, (15) indicators of evaluation of
the HIA’s functions, and (16) identification of factors that
may impact the effectiveness of the health inspection sys-
tem (the respondents were informed that information in
this section was not analyzed, but used to provide a foun-
dation for future studies).
This cross-sectional survey was administered between
February 5 and February 28, 2013. An official letter was
sent to all chairpersons of the HIAs that participated in
the study. The document explained the purposes of the
survey and invited the relevant directors or heads of the
relevant departments to provide the information on the
specific aspects of the HIAs for which they wereassumed to have expert knowledge. For example, the di-
rectors of the finance department completed the section
of the questionnaire related to finance (i.e. the section
on revenue) and the directors of the personnel depart-
ments provided information related to manpower. The
chairpersons of the HIA were the main contact persons
and were responsible for ensuring that the appropriate
and relevant persons completed the questionnaire. This
study was reviewed and approved by the ethics board of
Fudan University, which owns the data for formal
reporting to the government and for scientific study.Quality control
Confidence in the accuracy of the data was vital to valid-
ity of the results. To assure data quality, the respondents
were given written instructed on how to complete the
questionnaire. The questionnaire was deliberately orga-
nized into thematic sections (e.g. personnel or finance)
so that the respondents could easily respond to the
questions in their areas of responsibility. Each respond-
ent was provided with a compact disk with the instruc-
tions and questions. In addition, the contact information
of a researcher assistant was provided and she was ac-
cessible by telephone to answer all of the respondents’
questions during the data collection phase. All submitted
questionnaires were visually scanned before data entry
and those which had multiple items missing data were
omitted from the analysis.Measures
To address the specific aims of this study, the analysis
used 13 variables selected from the following five sections
of the questionnaire: (1) mandated functions of the facility,
(2) manpower, (3) revenue, (4) building area, and (5)
equipment available. Furthermore, it employed an indica-
tor of the regional location of each institutional facility. A
comprehensive report presenting all of the variables will
be submitted to the governmental body that commis-
sioned this study.Mandated functions
Responsibilities
The director or chairperson of each HIA at each admin-
istrative level answered questions regarding: (1) whether
the functions such as food production, food transport,
catering, comprehensive coordination, employers’ activ-
ities, occupational diseases’ prevention agency, and tech-
nical services agency had changed and (2) which specific
administrative agency was responsible for the health in-
spection functions. With respect to administrative re-
sponsibilities, the response options were: (a) HID, (b)
HIA, or (c) other agencies (OA).
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There were 11 health inspection functions presented in
the questionnaire (as described above). The respondents
were asked a series of questions regarding each function.
For example, ‘Is this item the responsibility of this insti-
tution?’ The response options were either ‘yes’ or ‘no’.
The number of ‘yes’ responses was used to calculate
each institutional facility’s percentage of its responsibility
for the 11 functions.
Manpower
Responsibilities
The directors of the personnel departments provided in-
formation about their staff on: (1) the total number of the
staff at the institutional facility, (2) each staff member’s
age, (3) each staff member’s educational level, and (4) the
institutional facility’s personnel employment model.
Total number of staff
The respondents were asked, ‘How many staff members
are currently working at this institutional facility?’ An-
swers were numerical and open-ended at the end of the
question.
Staff member’s age
The respondents were asked, ‘How old are the employees
at this institutional facility?’ Respondents provided each
staff member’s age on a spreadsheet.
Staff educational level The respondents were asked to
provide each staff member’s educational level. The re-
sponse options were: (1) master’s degree, (2) university
degree of 4 or 5 years, (3) college degree of 3 years, (4)
high school degree, or (5) junior high school education.
Mandated educational standards According to the
minimum educational level requirements, the percent-
ages of staff with a college degree and above at the pro-
vincial, municipal, and county levels are mandated to be
not less than 98 %, 95 %, and 80 %, respectively [16].
These standards at the different administrative levels
were used in the analysis to assess the extent to which
the institutional facilities at the different administrative
levels met the governmental standard requirements.
Personnel employment model The respondents were
asked about the type of personnel employment model
adopted by their institutional facilities. For example,
‘which personnel employment model is used at this in-
stitutional facility?’ The respondents had the options to
choose: (1) civil service, (2) quasi-civil service, (3) public
institution, or (4) other model. The ‘civil service
personnel employment model’ indicates that all em-
ployees at the HIA were civil servants who enjoyed allthe benefits of that status, including the iron-rice bowl
and social welfare after retirement. HIAs which employ
this employment model are fully funded by the govern-
ment. The ‘quasi-civil service model’ is similar to the
civil service model in that it is funded by the govern-
ment, however, the employees are not classified as civil
servants, although they enjoy the same entitlements as
civil servants. The ‘public institution model’ is a particu-
lar personnel employment model adopted among insti-
tutions in China focused on promoting social public
welfare. Revenue sources come in part from the govern-
ment and in part from the charging for services ren-
dered to the public or organizations. These institutions
therefore are similar to corporate organizations because
they are responsible for their own financial viability and
accountability. Information regarding personnel employ-
ment model is important in this study because it may
affect the revenue source of the HIA. For example, if a
HIA employs the civil service or quasi-civil service em-
ployment model, all relevant activities are funded by the
government so the facilities can conduct all the man-
dated functions. On the other hand, if a HIA employs
the public institution employment model, there may be
potential for abuse of authority (for example, providing
unwarranted services for profit).
Revenue
Responsibilities
The directors of the finance departments answered the
questions regarding their institutional facilities’ sources
of income between 2007 and 2012.
Revenue source
The response options regarding sources of revenue were:
(1) governmental allocations, (2) subsidies from the su-
perior, and (3) other sources (including charges for ser-
vices rendered). ‘Governmental allocations’ refers to a
variety of fiscal allocations from the central government.
‘Subsidies from the superior’ is non-fiscal revenues pro-
vided by the Public Health Administrative Department
for special work, such as scientific research funding,
training expenses, or technical assistance costs incurred
by the institutional facilities. ‘Other sources’ includes in-
come that are not included in the above categories such
as issuing a health administrative permits, fines, moni-
toring, training, and bank interest earned on deposits
Expenditures
Personnel expenditures and non-personnel expenditures
were two types of financial expenditures by the HIAs
that were included in this study. ‘Personnel expenditures’
means wages, allowances, bonuses, and social security
payments to or on behalf of the personnel. ‘Non-
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penses of the institutional facilities.
Building area
Responsibilities
The directors of the HIA offices provided the informa-
tion on the total areas (in square meters) of their phys-
ical buildings in response to the question, ‘How large is
the building area of this institutional facility?’
Mandated building area standards
Based on the NHFPC recommendations, adequate build-
ing size is an indicator of an HIA’s ability to perform its
mandated functions. According to the building area
mandated standard, each HIA space must be not less
than 40 m2 per employee. HIAs with few personnel are
required to have total building areas no smaller than
4800 m2, 2400 m2, and 1200 m2 at the provincial, muni-
cipal, and county levels, respectively [11]. These stan-
dards of building areas at the administrative levels were
used in the analysis to assess the extent to which the




The directors of the HIA offices were asked about the
equipment available at their institutional facilities. Specific-
ally, they were asked to provide the types and number of
equipment physically present at their sites. The types of
equipment were with respect to: (1) environmental or
school health (e.g. capnograph and formaldehyde analyzer),
(2) prevention of infectious diseases and medical institu-
tions, (3) products related to public health, (4) radiological
protection, (5) occupational health monitoring, (6) food
safety, (7) forensics tools, (8) office functioning, (9) law en-
forcement vehicles, and (10) information technology (e.g.
network equipment and server).
Mandated equipment standards
The government-mandated standard of the types and
number of equipment at the HIAs was based on the
Standards for the Equipment used by the Health Inspec-
tion Authority (2011 Edition) [17], which sets forth the
minimum number of given types of equipment at each
administrative level. There are 133 types of equipment
required to be available at the provincial HIAs, 115 types
of equipment required at the municipal HIAs, and a
minimum of 90 types of equipment required at the
county-level HIAs. In this study, the ratio of the number
of types of equipment actually available to the mandated
number of types of equipment was used to indicate the
percentage of equipment at a given HIA. For example, if
a HIA office manager at the municipal level reportedthat there were 75 types of equipment available, that
HIA would be at 65 % compliance with the mandated
standard (75/115 × 100 % = 65 %).
Regions
The region in which an HIA was located was indicated
using a categorical variable based on administrative divi-
sions, geographical locations, and economic factors. There
are three regions. The eastern region included the prov-
inces or municipalities with high GDP (Beijing Municipal-
ity, Tianjin Municipality, Shanghai Municipality, Jiangsu
Province, Zhejiang Province, Fujian Province, Shandong
Province, and Guangdong Province). The central region
included the provinces or municipalities with moderate
GDP (Hebei Province, Shanxi Province, Liaoning Province,
Jilin Province, Heilongjiang Province, Anhui Province,
Jiangxi Province, Henan Province, Hubei Province, Hunan
Province, and Hainan Province). The western region in-
cluded the provinces or municipalities with low GDP
(Inner Mongolia Autonomous Region, Chongqing Muni-
cipality, Sichuan Province, Guizhou Province, Yunnan
Province, Tibet Autonomous Region, Shaanxi Province,
Gansu Province, Qinghai Province, Ningxia Hui Au-
tonomous Region, and Xinjiang Uyghur Autonomous
Region).
Data analysis
The data were analyzed using SPSS 18.0 statistical soft-
ware. Descriptive statistics were generated for the 11
health inspection functions across the three administra-
tive levels. Descriptive statistics on staff educational
levels and the personnel employment models were gen-
erated at each administrative level and by region.
Comparative analyses assessed the differences between
the government-mandated standards and the facts at the
HIAs. For example, according to the official standard,
the percentage of staff with a college degree and above
at the provincial, municipal, and county levels is man-
dated to be not less than 98 %, 95 %, and 80 %, respect-
ively [16]. Those mandated percentages were compared
to the actual percentages of staff with a college degree
and above as reported by the directors of the personnel
departments. Other comparisons between the HIAs’ ac-
tual conditions and the government-mandated standards
regarding, for example, building area or types of equip-
ment were similarly evaluated.
Results
Mandated functions
The HIA respondents at each administrative level were
asked to indicate if they executed the 11 mandated func-
tions at their institutions and to state the name of the
specific administrative agency under the HII (HIA, HID,
or OA) that was responsible for each health inspection
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dated health inspection functions carried out at the dif-
ferent levels is presented in Table 1. Overall, at the
provincial level, implementation percentages were higher
than at the municipal or county levels. Case investiga-
tion was the most frequently reported function executed
at the three administrative levels. Although more than
80 % of the functions were carried out at all the admin-
istrative levels, only case investigation achieved 100 % at
the provincial level, suggesting that many health inspec-
tion institutions across the administrative levels did not
achieve full compliance. Only about 65.4 % at the county
level reported conducting the function of Health Testing
and Evaluation.
Table 2 shows the distribution of responsibility for the
11 health inspection functions among the HID, HIA,
and OA at the provincial, municipal, and county levels.
For example, 100 % of the HII at the provincial level re-
ported executing the function of case investigation
(Table 1). This function was predominately carried out
by the HIA (96.1 %) and a very small percentage was
conducted by HID (3.9 %) (Table 2). As Table 2 shows, it
is evident that the HIA was mainly responsible for carry-
ing out 10 of the 11 health inspection functions (the ex-
ception was issuing health administrative permits),
which seems to be fairly equally distributed among the
HID, HIA, and OA and this was consistent across the
administrative levels (Table 2). Of the 71.9 % at the mu-
nicipal level that reported conducting health testing and
evaluation (Table 1), about one-third (34.8 %) was con-
ducted by OA, 60.2 % by HIA, and only a small percent-
age by HID. This pattern was also observed at the
county level (Table 2).
Staff’s educational level
Nationwide, the percentages of staff with a college de-
gree and above at the provincial, municipal, and countyTable 1 Summary of the percentage of the mandated 11 health ins
2012
Functions
Issuing health administrative permits
Health supervision and inspection
Health testing and evaluation
Case investigation
Complaint handling
Managing public health crises (e.g. Infectious disease)
Monitoring and safeguarding public health at major public events
Enforcing supervision and inspection compliance
Public health education
Information management of health supervision
Health supervision team training and managementlevels were 94.3 %, 87.4 %, and 74.2 %, respectively
(Table 3). Compared to the mandated standard of 98 %,
95 %, and 80 % at the provincial, municipal, and county
levels, respectively, there was still a gap between the actual
staff ’s educational level and the mandated standard.
Table 3 shows the percentages of staff with different edu-
cational levels at the administrative levels and regions.
Personnel employment model
Nationwide, a majority of the HIAs at the provincial
(76.7 %) and municipal levels (71.5 %) employed the
quasi-civil service personnel employment model (Table 4)
and this was consistently observed across the three geo-
graphical regions. More than 50 % of the county HIAs
employed the public institution employment model ex-
cept in the western region (28 %), where about 70 %
employed the quasi-civil service employment model
(Table 4).
Revenue sources and expenditures
Figure 2 illustrates the three revenue sources (govern-
mental allocations, subsidies, and other sources) from
2007 to 2012. Revenue from the government increased
from about CNY 2.6 million per institutional facility in
2007 to about CNY 3.8 million per institutional facility
in 2012. Revenue from other sources declined from
about CNY 0.6 million per institutional facility in 2007
to about CNY 0.3 million per institutional facility in
2012. Revenue from subsidies remained consistent over
that period.
The total revenue and expenditures in 2012 of the
HIA at each administrative level and in each region are
summarized in Table 5. Of the three revenue sources,
governmental allocations were the main sources of rev-
enue in 2012. Revenue from other sources (including in-
come from services) at the provincial, municipal, and













Table 2 Summary of the percentage of responsibilities for the 11 functions among the Health Inspection Department (HID), Health
Inspection Authority (HIA), and Other Agencies (OA) at three administrative levels in 2012 (n = 602)
Functions Provincial Municipal County
HID HIA OA HID HIA OA HID HIA OA
Issuing health administrative permits 34.2 37.8 28.0 37.6 32.9 29.5 32.9 33.5 33.6
Health supervision and inspection 11.5 83.0 5.5 6.1 86.3 7.6 7.4 84.4 8.2
Health testing and evaluation 10.0 72.7 17.4 4.9 60.2 34.8 4.3 68.4 27.4
Case investigation 3.9 96.1 0.0 3.9 94.8 1.3 3.0 96.0 1.0
Complaint handling 0.0 99.2 0.8 4.5 93.5 2.1 3.3 94.4 2.3
Managing public health crises (e.g. Infectious disease) 27.1 63.5 9.4 20.5 70.1 9.4 22.7 69.6 7.7
Monitoring and safeguarding public health at major public events 13.1 77.4 9.5 12.3 75.2 12.6 13.5 79.0 7.5
Enforcing supervision and inspection compliance 5.0 95.0 0.0 7.0 92.5 0.6 4.8 94.0 1.2
Public health education 15.8 83.3 0.9 6.5 89.9 3.6 7.7 91.0 1.2
Information management of health supervision 1.7 97.0 1.3 2.7 94.2 3.1 3.6 93.2 3.1
Health supervision team training and management 6.4 84.3 9.2 8.9 86.4 4.8 8.5 85.1 6.4
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enue in the eastern region was the highest and the west-
ern region reported the lowest, which was a consistent
pattern across the administrative levels. Personnel ex-
penditures were higher than non-personnel expenditures
at all administrative levels (Table 5). Similar to the pat-
tern found for revenue, the eastern region had the high-
est expenditures at the three administrative levels and
the western region reported the lowest. The eastern-
central-western pattern of declining expenditures was
the same at the administrative levels.
Building areas of HIA facilities
Table 6 presents a summary of the mean building areas,
the mandated building areas, and the percentages of HIAs
at the administrative levels and across regions that met the
mandated building areas set by the government. Nation-
wide, less than 50 % of the HIAs met the requirements,Table 3 Summary of the percentages of staff with different educatio
(n = 562)












Western 82.7with only 43 % compliance at the provincial level (Table 6).
The eastern region HIAs had a highest percentage of com-
pliance and the western region HIAs had a lowest compli-
ance among the administrative levels (Table 6).
A summary of the mean building areas per employee,
the mandated building areas per employee, and the per-
centages of the HIAs that met the mandated standards at
the administrative levels and across regions in 2012 is pre-
sented in Table 7. Similar to the patterns observed for the
mean building areas, there was a higher percentage of
HIAs that met the mandated building area per employee at
the provincial level than at the municipal or county levels.
In general, the eastern region had a higher mean building
area per employee than the other regions (Table 7).
Equipment available at HIA facilities
A summary of the mean numbers of equipment avail-
able, the mandated numbers of equipment set by thenal levels at three administrative levels and regions in 2012













Table 4 Summary of the number of HIAs, percentage of the types of personnel employment models employed by the HIAs at
three administrative levels and regions in 2012 (n = 591)
Level Region Types of personnel employment models
Civil service quasi-civil service Public institution Other
Provincial Nationwide 1 (3.3) 23 (76.7) 6 (20.0) —
Eastern 1 (12.5) 6 (75.0) 1 (12.5) —
Central — 7 (63.6) 4 (36.4) —
Western — 10 (90.9) 1 (9.1) —
Municipal Nationwide 4 (3.3) 88 (71.5) 31 (25.2) —
Eastern 1 (3.9) 19 (73.1) 6 (23.1) —
Central — 25 (52.1) 23 (47.9) —
Western 3 (6.1) 44 (89.8) 2 (4.1) —
County Nationwide 8 (1.8) 174 (39.7) 252 (57.5) 4 (0.9)
Eastern 5 (5.4) 39 (42.4) 48 (52.2) —
Central — 19 (10.7) 157 (88.2) 2 (1.1)
Western 3 (1.8) 116 (69.1) 47 (28.0) 2 (1.2)
Ma et al. BMC Public Health  (2015) 15:499 Page 9 of 13government, and the percentages of HIAs that met the
requirements across the administrative levels and re-
gions in 2012 are presented in Table 8. The disparity in
the numbers of equipment available was most obvious at
the provincial level where the eastern region reported
the most types of equipment per institution (n = 69) and
the central region reported the least (n = 30). In general,
the HIAs at the provincial level had more types of
equipment than the municipal or county HIAs. None of
the HIAs reported 100 % of the types of equipment
mandated by the government, suggesting that full com-
pliance was generally not met. Overall, the percentages
of the number of types of equipment available relative to
the mandated requirements were low at all administra-
tive levels across three regions (Table 8).
Discussion
HIA is China’s health law enforcement agency. The re-
sponsibilities of the HIA are to implement the 11 man-
dated functions stipulated by law to ensure the healthFig. 2 Changes in the distribution among revenue sources for HIAs nationand wellbeing of the Chinese in this populous country.
The implementation of these mandated functions across
China at the provincial, municipal, and county levels in
the three geographical areas is difficult in such an ex-
pansive country and it is challenging to ensure that the
HIAs adhere to the functions and requirements set by
the government. Recent examples of poorly regulated
food safety standards (e.g. the case of tainted milk pow-
der in 2008) resulted in the people’s dissatisfaction and
anger toward the health inspection standards in China.
In 2008, when this problem occurred, three organiza-
tions (the MoH, the Administration of Quality Supervi-
sion, Inspection and Quarantine, and the Industrial and
Commercial Bureau) were responsible for monitoring
food safety standards. Poor coordination and collabor-
ation among these organizations and a lack of clear
boundaries regarding responsibilities and roles led to
such cases slipping through the system. Since then,
clearer roles and responsibilities have been implemented
in the HIA to ensure that this problem is not repeatedwide: 2007–2012 (n = 604)
Table 5 Distribution of the average revenue sources and expenditure for each HIAs at three administrative levels and regions in
2012 (n = 604) Million Yuan (%)
Level Region Revenue source Expenditures
Total Governmental allocation Subsides Other Total Personnel Non-personnel
Provincial Nationwide 29.5 28.2 (95.5) 0.4 (1.6) 1.1 (2.9) 23.5 10.9 (61.2) 7.9 (38.8)
Eastern 14.6 13.9 (95.8) 0.9 (0.5) 0.4 (3.7) 11.1 6.3 (58.0) 3.4 (42.0)
Central 12.0 11.5 (94.9) 0.6 (2.9) 0.3 (2.2) 9.9 5.6 (64.7) 3.6 (35.3)
Western 18.0 17.2 (95.8) 0.7 (2.2) 0.6 (2.0) 13.4 7.1 (61.0) 4.5 (39.0)
Municipal Nationwide 8.9 8.7 (91.8) 0.1 (1.3) 0.6 (6.9) 9.0 5.6 (73.3) 1.9 (26.7)
Eastern 5.5 5.0 (94.1) 0.1 (0.7) 0.5 (5.2) 5.0 3.3 (74.9) 1.2 (25.1)
Central 4.4 4.1 (91.1) 0.1 (1.4) 0.5 (7.4) 4.1 2.6 (72.9) 1.0 (27.1)
Western 5.8 5.4 (90.3) 0.1 (1.6) 0.5 (8.1) 5.4 3.5 (72.2) 1.3 (27.8)
County Nationwide 4.5 4.4 (88.4) 0.2 (2.6) 0.3 (9.1) 4.4 3.0 (69.2) 1.1 (30.8)
Eastern 2.3 2.0 (91.7) 0.1 (2.8) 0.4 (5.4) 1.9 1.2 (72.9) 0.7 (27.1)
Central 1.8 1.7 (82.4) 0.0* (3.1) 0.1 (14.5) 1.2 0.9 (65.3) 0.4 (34.7)
Western 2.6 2.4 (91.9) 0.1 (1.4) 0.3 (6.7) 2.2 1.5 (68.6) 0.7 (31.4)
*less than 0.01 Million Yuan
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Chinese people.
Since the reform in 2000, this is the second nationwide
audit conducted to assess the status of the HIAs across
China. Appropriate level of staff ’s educational qualifica-
tions, adequate revenue sources, building areas, and
equipment were assumed key factors for effective oper-
ation of the HIA, hence, the mandated minimum stan-
dards defined by the NHFPC. The assumption was that
it is necessary to ensure that these key foundations are
met if a HIA aims to implement all of its functions and
to maintain its reputation.
This study found that, although most of the functions
were conducted by the HIAs, some functions were con-
ducted (and possibly duplicated) by the HID and OA.
This is not surprising because China’s health inspectionTable 6 Summary of the mean building areas, the mandated buildi
standards across administrative levels and regions in 2012
Level Region Respondents Met n (%








County Nationwide 425 78(18.4)
Eastern 90 36(40.0)
Central 173 27(15.6)
Western 162 15(9.3)system underwent some adjustments. For example,
health inspection functions regarding food health and oc-
cupational health underwent adjustments in response to
policies of the health administrative department [18, 19].
The inconsistent pace of the transition created blurred
boundaries regarding which agency was responsible for
what function. Similar problems have been reported in the
health institutions of other countries. For example, in
some European Union countries, more than one authority
were responsible for health inspection [20], resulting in a
waste of resources.
The irregular implementation of the transition of func-
tions across the three administrative levels, compounded
by cultural, historical, and economic differences across
the geographic regions, have created a deeply complex
health inspection system. It is therefore crucial for theng areas and the percentage of HIAs that met the mandated













Table 7 Summary of the mean building areas per employee, the mandated building area per employee and the percentage of HIA
that met the mandated standards across administrative levels and regions in 2012
Level Region Respondents Met Mean building area
per employee (m2)
Mandated
standards (m2)n n (%)
Provincial Nationwide 28 18(64.3) 49.7 40
Eastern 8 6(75.0) 65.7 40
Central 11 5(45.5) 44.0 40
Western 9 7(77.8) 40.6 40
Municipal Nationwide 112 44(39.3) 38.3 40
Eastern 25 14(56.0) 45.5 40
Central 46 18(39.1) 36.2 40
Western 41 12(29.3) 35.9 40
County Nationwide 417 124(29.7) 32.2 40
Eastern 90 43(47.8) 48.9 40
Central 169 41(24.3) 24.2 40
Western 158 40(25.3) 29.0 40
Ma et al. BMC Public Health  (2015) 15:499 Page 11 of 13Chinese government to learn from other systems and
develop a better clarity of the roles, responsibilities, and
reporting lines among the relative administrative depart-
ments. Several countries, such as Chile and United
States, have found that designing appropriate regulatory
mechanisms is difficult and the actual enforcement of
these mechanisms imposes high administrative costs on
both the regulator (state) and the facilities that are being
regulated [2]. A proposal emerging from this study is
that China amalgamate its health inspection activities
into one independent HIA at the provincial, municipal,
and county levels.Table 8 Summary of the mean number of equipment available,
the mandated number of equipment set by the government
and the percentage of HIAs that met the requirements across






Provincial Nationwide 48 133 35.8
Eastern 69 133 51.9
Central 30 133 22.4
Western 50 133 37.7
Municipal Nationwide 33 115 29.0
Eastern 46 115 40.2
Central 30 115 26.4
Western 28 115 24.7
County Nationwide 25 90 27.7
Eastern 28 90 31.0
Central 23 90 26.0
Western 25 90 27.9The percentages of HIAs that had fully implemented
the functions exceeded 80 % in 2012. Apart from health
testing and evaluation, HIAs at the provincial level re-
ported conducting more than 90 % of the mandated
functions, higher than reported at the municipal or
county levels. This is likely related to the relatively
better-educated staff and adequate number of equipment
at the provincial level.
The percentages of HIAs that conducted health testing
and evaluation were noticeably low, particularly at the
municipal and county levels. Health testing and evalu-
ation require expert knowledge and sophisticated equip-
ment [21] and are, therefore, more costly to execute
than other functions. Some factors that contributed
to low implementation likely include: (1) the relatively
lower financial allocations from the government to
the municipal and county HIAs, (2) less equipment
available, and (3) the fewer staff with a college degree
and above. Hence, the municipal and county HIAs
had to depend on experts from the CDC or other
special technical organizations [12], which would ex-
plain why almost one-third of the health testing and
evaluation was reported in this study to be conducted
by OA. The legality of OA conducting health testing
and evaluation is however debatable. Health testing
and evaluation has the potential to raise revenue and
therefore may be open to abuse (e.g. bribery or issu-
ing bogus health permits) if not well monitored and
controlled.
Overall, the HIAs failed to meet the minimum educa-
tional requirement for staff at all administrative levels. A
minimum educational level was mandated because
health inspectors are required to have competency re-
garding health inspection laws and regulations and
Ma et al. BMC Public Health  (2015) 15:499 Page 12 of 13capability in specialized skills and knowledge [5]. This
study found that there were gaps between the actual per-
centage of employees with a college degree and above
and the mandated standards at all the administrative
levels, but particularly at the municipal and county
levels. It is therefore necessary for policies regarding em-
ployment requirements to be implemented as well as
training and professional development opportunities for
existing employees.
Theoretically, all HIAs nationwide should employ the
same personnel employment model because their func-
tions, roles, and responsibilities are regulated by national
law. The HIA is the governmental organization respon-
sible for health law enforcement, so its staff should be
civil servants so that they can conduct their duties to
implement the functions regulated by the law. This
study found that three or more different employment
models coexisted in the HIAs in 2012. This may be due
to the incomplete reform of the health inspection sys-
tem. During the reform, some HIAs refused to adopt the
civil service employment model possibly because they
believed that a change in employment model may lead
to decreases in salaries. This may have resulted in a
compromise – to adopt a ‘quasi-civil service’ employ-
ment model where HIAs are still fully funded by the
government, and the staff, although lacking the presti-
gious title and status of civil servant, would enjoy the
same entitlements of a civil servant. Compared with the
results of the first audit in 2006 [5], this present study
found that more HIAs reported using the quasi-civil ser-
vice employment model and a lesser number of the
HIAs used the public institution model. By the end of
2012, most of the HIAs employed the quasi-civil service
model except at the county level.
An organization’s ability to operate is inseparable from
its capital support. Health inspection in China is an as-
pect of the governmental management of healthcare that
is distinct from general health services. From an eco-
nomic standpoint, it is necessary for the institutional fa-
cility to acquire outright financial support from the
government in the form of revenue because health in-
spection is a service to the public [22]. In the early
1980s, China’s financial decentralization was applied in
the commercial and public sectors, leaving provincial
and county governments mostly to fend for themselves
[8]. With the reform still underway, this study found
that the amount of revenue has gradually increased over
recent years, with governmental allocations being the
major sources of revenue. On average, HIA revenue in
2005 was CNY 10.5, 3.4, and 1.5 million at the provincial,
municipal, and county levels, respectively [23]. In contrast,
the mean revenue of HIAs in 2012 had increased almost
threefold to CNY 29.5, 8.9, and 4.5 million at the provin-
cial, municipal, and county levels, respectively.A small and slowly declining revenue source was ob-
tained from other sources such as fees for services (e.g.
training and health inspection monitoring). Income gen-
erated from fees for services may result in abuses, such
as bribery or issuing bogus health permits, which can
potentially damage the reputation and credibility of the
HIA. It is therefore important that the HIA move to
gradually decrease the revenue derived from fees for ser-
vices or other sources and increase the revenue from the
government.
In addition to revenue and personnel concerns, infra-
structure, as office buildings and equipment, is a key fac-
tor for the HIA to adequately perform its mandated
functions [24]. Overall, the status of infrastructure at the
three administrative levels paints a negative picture of
the HIA. This study found that most HIAs had failed to
comply at every level, particularly in the western region
at the municipal and county levels. Each western HIA
facility at the county level had only 393.9 m2, on average,
perhaps because of lack of funds. Although the Chinese
government has had a fiscal transfer payments policy in
the western region for many years, the increased fiscal
input is not commensurate with the output in these re-
gions. To ensure that HIAs have adequate equipment
and building areas, the HFPC and Ministry of Finance
should not only increase the financial allocations to the
HIAs, it should take action to ensure that the HIAs are
accountable for their expenditures to meet the mandated
standards.
This study has several limitations. First, the data col-
lected was solely dependent on the respondents provid-
ing accurate data. Unfortunately, this cannot be verified
despite efforts to ensure that the respondents for each
of the sections were the persons with best knowledge
to provide the information for that section. Second, the
restriction of answers to ‘yes’ and ‘no’ in the question-
naires limited the study’s ability to gather nuanced,
qualitative evaluation. Third, this is a cross-sectional
survey and therefore, trends of change over time can-
not be analyzed. Future studies should employ yearly
monitoring data to assess trends and monitor the tran-
sition and the implementation of the health inspection
reform.
Conclusions
China’s health inspection system is in the midst of a
transition. Factors such as manpower, revenue and infra-
structure are vital to efficiently and effectively imple-
ment the functions of HIA. Ultimately, shortfalls in
mandated standards directly or indirectly influence
whether the HIA can achieve its purpose of protecting
public health. The gaps between the actual conditions
and mandated standards regarding staff educational level
and infrastructure (building areas and the number of
Ma et al. BMC Public Health  (2015) 15:499 Page 13 of 13equipment types) are of the greatest concern in this re-
gard. This study found these problems at the three admin-
istrative levels in every region, suggesting an urgent need
for the government to implement policies to improve the
capacity of the HIAs to carry out the mandated functions
for the public health.
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